1792548

Loading from 4 Mines
Comparison of July 2015, August 2015 and Historic (2009-2014) Loads

Samples and flow measurements were collected from 4 mines (Mogul, Red and Bonita, Gold King, and
American Tunnel) near Cement Creek upstream of Gladstone, Colorado on July 15, 2015 and August 22,
2015. The Gold King Mine release occurred on August 5, 2015. The loads of contaminants were
calculated using flows and metal concentrations from each mine. This document presents and compares
the metal concentrations, flows, and loads from the mines.

1. Concentrations and flows from the 4 mines are shown on Table 1.

a. Metal concentrations varied from July to August, with some concentrations increasing
and others decreasing. The degree of increase or decrease varied widely depending on
metal and location.

b. Flow from the Red and Bonita Mine decreased and flow from the Gold King Mine
increased significantly from July to August.

2. Comparison of overall loading from the 4 mines in July 2015 and August 2015 (See Table 2 and
Figures 1 and 2) shows the following:

a. The total flow from the 4 mines increased from 724 gallons per minute (gpm) to 1155
gpm.

b. The dissolved metals load increased for all metals of interest. The load increase ranged
from 69% (zinc) to 422% (copper).

¢. The total metals load increased for all metals of interest (aluminum, cadmium, copper,
lead, manganese, and zinc). The load increase ranged from 35% (lead) to 465% (copper)
from July 2015 to August 2015.

d. The overall dissolved metals load increased by 1220 pounds per day (ib/d) and the
overall total metals load of the same metals increased by 1400 1b/d.

¢. Note that large percent increases can be an indication of low loads prior to the release.

3. Comparison of flow and loading from each of the 4 mines from July to August shows the
following:

a. The loads from the Mogul, Red and Bonita and American Tunnel in August were similar
to or less than the loads measured in June. (See Table 3)

b. The flow at the Red and Bonita decreased between July and August, contributing to a
decrease in load. (See Table 3)

¢. The percentage of the total and dissolved metals loads from Mogul, Red and Bonita, and
American Tunnel was lower in August than July. (See Table 4)

4. Comparison of loading from the Gold King Mine before and after the release (see Table 5) shows
the following:

a. The Gold King Mine contributed over half of the aluminum and copper load before the
release, and the percentage increased after the release.
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b. The Gold King Mine released a small amount of the dissolved lead and manganese load
(0 to 9%) prior to the release and approximately 50% after the release.

5. Comparison of 2015 loading to historic (2009-2014) loading (Table 6 through 9) shows the
following:

a. The July 2015 Mogul, Gold King, and American Tunnels loads were less than the median
historic runoff load and non-runoff loads. The July 2015 Red and Bonita load was greater
than the median historic runoff and non-runoff loads for most metals, likely due to the
higher than average flow rate.

b. The August 2015 loads from the Mogul, Red and Bonita, and Gold King were greater
than the median historic non-runoff loads for most metals. The load from the American
Tunnel was greater than the historic runoff load for some metals and similar to or less
than the historic for others.

c. The increase in loading was greatest from the Gold King, likely due to the increased flow
rate.
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FIGURE 1

Total and Dissolved Metals Loads from 4 Mines

Dissolved Iron, Manganese, and Zinc Load from 4 Mines
July vs August 2015

Load {pounds per day}

Manganese . : /
Zinc

w Mogul  #% Red and Bonita  # GoldKing  # American Tunnel

Dissolved Copper, Cadmium and Lead Load from 4
Mines - July 2015 vs August 2015

Load {pounds per day}

T —.

Cadmium

& Mogul W Red and Bonita % Gold King  # American Tunnel

Load {pounds per day)

Dissolved Cadmium and Lead Loads from 4 Mines
July 2015 vs August 2015

w American Tunnel
# Gold King
i Red and Bonita

w Mogul

Cadmium

Total Iron, Manganese, and Zinc Load from 4 Mines
July vs August 2015

Load {pounds per day}

T ——

e

Manganese .
Zinc

w Mogul  ® Red and Bonita % GoldKing  ® American Tunnel

Total Copper, Cadmium and Lead Load from 4 Mines
July 2015 vs August 2015

n
S
a
y
!
|
|
|
|

o
o

w
S

-
o

o
S
EUTDIS S

Load {pounds per day}

Lead

& Mogul W Red and Bonita % Gold King  # American Tunnel

Total Cadmium and Lead Load from 4 Mines
July 2015 vs August 2015

Load {pounds per day}

Cadmium
Lead

#® Mogul ®Red and Bonita #GoldKing  ® American Tunnel

ED_000792_00007391-00003




TABLE 1
4 Mines Metal Concentrations and Flow
(Metal concentrations in micrograms per liter (ug/L)

July 15, 2015 August 22, 2015

Mogul Red z.md Gold King American Mogul Red imd Gold King American
CC02D Bonita CCo6 Tunnel CCO2D Bonita CC06 Tunnel
CCo3D C19 03D 19

7/15/2015 7/15/2015 7/15/2015 7/15/2015 8/22/2015 8/22/2015 8/22/2015 8/22/2015
Flow (cfs) 0.123 1.150 0.154 0.187 0.1696 0.928 1.228 0.248

Flow (gpm)
pH

Aluminum 1970 2030 43500 4150 3400 2200 32000 4600
Cadmium

Copper
Iron
Lead w1 i 1 0 e 7
Manganese
Zinc

Aluminum 2020 3890 43,100 4500 3400 4000 33,000 4300
Cadmium
Copper 8660 6300

Iron 16,100 79,700 113,000 138,000 25,000 85,000 140,000 130,000
Lead e .
Manganese 16,700 28,400 29,200 41,300 27,000 33,000 38,000 45,000

Zinc 19,400 13,100 28,600 18,900 28,000 12,000 26,000 16,000
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Aluminum
Cadmium

Manganese

Aluminum

Cadmium

Manganese

TABLE 2

Overall Metals Load from 4 Mines (Mogul, Red and Bonita, Gold King

Sum of 4 Mines

Increase from
July to August
nounds

, American Tunnel)
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TABLE 3
July to August Flow and Load Increase from Each of 4 Mines
(Mogul, Red and Bonita, Gold King, American Tunnel)

Flow Increase
(gallons per
minute)

Aluminum

Sum of 4
Mines
(pounds/day

CCo2b CCo3b CCoo cCi19
(pounds/day) | (pounds/day) | (pounds/day) | (pounds/day)

Cadmium

Copper

Iron

Lead

Manganese

Zinc

Aluminum

Cadmium

Copper

Iron

Lead

Manganese

Zinc
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TABLE 4

Percent of Load from Each of 4 Mines — July and August 2015
(Mogul, Red and Bonita, Gold King, American Tunnel)

Aluminum

Cadmium
Manganese
Aluminum

Cadmium

Manganese

Percent of 4 Mines Load - Jul

Gold | America
King | n lunnel
CCo6 cCl19

Percent of 4 Mines Load - August
America
n Tunnel
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TABLE 5
Gold King Mine Loading — July and August 2015
Gold King Mine | Gold King Mine | Gold King Mine | Gold King Mine
Load - July 15 Load — August as Percent of 4 as Percent of 4
nounds/day) Mi Mines August

Aluminum

Cadmium
Copper
Iron

Lead
Manganese

Zinc

Aluminum

Cadmium
Copper
Iron

Lead
Manganese

Zinc
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Mogul Mine (CC02D) Loading — 2015 versus Historic (2009-2015)

TABLE 6

0 0 0
Non-Runoff % Increase of | % Increase of| % Increase of
Median 7152015 | 8222015 | 7/15load to | 7/15lcadto | 8/22 load
median runoff] median non- | from median

0.12 0.123 0.1696 non-runoff

runoft

Aluminum

. Median
Median Runoff
Flow (cfs) 0.14 0.17
Flow (gpm) 64.2 78.4 52.9
H 349 3.53 347

Cadmium 0.035 0.036 0.035 0.051 Uy
Copper 0.017 0.030 0.016
Iron 18.2 217 18.2
Lead 0.142 0.156 0.142
Manganese

Zinc

Aluminum

24%

. 2.07,, - 3.11, , , ;16% , ,,1% - ,,,52%,

Cadmium 0.034 0.038 0.034
Copper 0017 0.029 0015
fron 19.9 24.3 19.8
Lead 0.140 0.159 0.138 0.201 25% -13% 46%

Manganese 18.9 235 18.2 -34%
Zinc 204 236 203
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TABLE 7
Red and Bonita Mine (CC03D) Loading — 2015 versus Historic (2009-2015)

% Increase
of 8/22 load

cco3b CCo3b % lIncrease | % Increase
7/15/2015 | 82212015 | of 7/15 load | of 7/15 load

from median
non-runott

1150 0928 to median to median

Median Median Non-Runoff
Runoff Median
Flow (cfs) 0.63 061 0.65
Flow (gpm) 284 276 293

runoff non-runoff
516 416

H

Aluminum

6.05

6.06

6.05

e T

5.62

0.105

0.044 424% -

0.050 144%

Cadmium 0.121 0.121 0.120
Copper 0.030 0.028 0.035
Iron 306 306 303
Lead 0.023 0.027 0.020
Manganese

Zinc

Aluminum

e e

0.110

0.085 104% 319%

0.300 170% 202%
——

Cadmium 0.125 0.125
Copper 0.045 0.093
Iron 307 307
Lead 0.167 0.168
Manganese 118 116
Zinc 555 555

| wo e s | % E IR
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TABLE 8
Gold King Mine (CC06) Loading — 2015 versus Historic (2009-2015)

% Increase
ol 8/22 load

CCo6 CCo06 % Increase | % Increase
7/15/2015 | 87222015 | of 7/15 load | of 7/15 load

from median

0.154 1228 to median {o median
non-runoft

Aluminum

Median Median Non-Runoff
Runoff Median
Flow (cfs) 0.38 041 0.35
Flow (gpm) 171 185 159
H 3.37 2.88

m— -
e

-58% 2% | 357%

o Ok 386%

39.04 275%

P o B

. 659%

Cadmium 0.132 0.179 0.112
Copper 13.2 15.0 10.4
Iron 193 277 156

Lead 0.043 0.051 0.033
Manganese

315%

Zinc

Aluminum

57% 274%
344%

0l | 383%

279%

438%

0. 271 -97% -96% 582%

-67% 327%

Cadmium 0.135 0.161
Copper 13.8 15.6
Iron 204 295
Lead 0.048 0.050
Manganese 66.4 722
Zinc 51.0 62.6

_ 277%
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American Tunnel (CC19) Loading — 2015 versus Historic (2009-2015)

TABLE 9

Aluminum

Median Median Non-Runoff cclo ee % Increase | % Inerease « % Increase
Runoff Median 7/15/2015 8/22/2015 of 7/151load | of 7/15load | of 822 load
Flow (cfs) 0246 0265 0228 0187 0248 to median to median | from median
non-runofft | non-runoff
Flow (gpm) 110 119 102
H 5.08 5.14

e i . '3/5/

000 | 0002

0.010 156%

w0 113%

Cadmium 0.003 0.003 0.003
Copper 0.008 0.012 0.007
Iron 175 191 171
Lead 0.002 0.003 0.002
Manganese

Zinc

Aluminum

232

000 | 000

0.006

000 | 0007 -59% -44% 85%

s

Cadmium 0.003 0.003
Copper 0.009 0.012
Iron 183 193
Lead 0.004 0.005
Manganese 61.8 62.3
Zinc 247 254
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